Summary
Introduction
Among organometallic reactions involving coordinatively unsaturated intermediates, those of sandwich compounds with two and only two available coordination sites offer a unique opportunity to study reaction patterns and reactivity parameters_ The availability in coordination compounds with a 14 electron core structure of more than one coordination site for substitutions, oxidative additions. and other basic reaction steps appears to be associated with a variety of reactions relevant to homogeneous catalysis. At the same time, however, structural degrees of freedom are limited by the fairly rigid sandwich skeleton, so that reasonably accurate descriptions of the transition states may be possible_ A striking example of such a 14-electron coordination core structure is that of bis(cyclopentadienyl)titanium(II), for which a wide variety of modes of reaction and +heir synthetic and catalytic applications have been reported [ 11.
The later transition metals, particularly those of Group VIII could yield comparable 14-eIectron core structures with two available coordination sites only in half-sandwich arrangements-One such 14-electron half-sandwich core which contains its metal in a low, yet reasonably stable, oxidation state is that of cyclopentadienylcobalt(1) and its homoiogues. In accord with this unique position, the coordination chemistry of cyclopentadienylcobaIt (1) [7] recently investigated the nature of these intermediates_ We report further observations concerning *he identity and mutual conversion pathways of reactive intermediates in these systems.
Low temperature photolysis of (C5H5)Co(CO)2
Wben toluene solutions of (C,H,)Co(CO), are irradiated at -78'C with WV light, whiIe being continuously swept by a slow stream of Nz, the IR spectra of the solutions change as follows. The initial dicarbonyl complex I exhibits two adsorptions of nearIy identical intensity in its IR spectrum at 2020 and 1955 cm-*_ The band at 2020 cm-' decreases in intensity upon irradiation_ In dilute solutions, after an irradiation time of about 10 h, a species with only one carbonyl absorption at I955 cm-' is observed. We assign this absorption to the unsaturated monocarbonyl complex (CSH,)Co(CO) (III)_ -4ddition of triphenylphosphine to these solutions converts this species quantitatively to the known carbonylphosphine complex (CSH5)Co(CO) 
Reduction of (C5H5)Co(CO)12

In order to further establish the intermediacy of the reactive species we have investigated additional modes of obtaining these intermediates. From related studies on reactive titanium and molybdenum compounds [ l,ll]+ it is known that reduction of dihalide compounds by a strongly reducing metal can lead to reactive intermediates. Reduction of the cobalt(II1) diiodocarbonyl, (C,H,)Co-(CO)& [S], in a toluene
Instruments
IR spect.ra were taken on a Shimadzu 400 spectrophotometer, proton magnetic resonance measurements with a JEOL-MH-100 high resolution spectrometer, and mass spectra on a Varian CH 7 mass spectrometer. Subsequently the temperature was raised to 25°C where the decay of the IR band at 1955 cm-' assigned to the monocarbonyl III, and of the spectra of V and IV was followed over several hours. Similar observations were made when solutions irradiated at -78OC in the synthetic irradiation vessel (section 1) were transferred to a normal solution IR cell, where their spectra were recorded at room temperature for 2-3 h_
Photochemical preparation of (C5H5)2C02(p-CO)t (IV) and (C5H5)&03(CO)s (Irl
